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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The two-dimensional array of the mirror which can be rotated independently is carried out to 
biaxial [ of an optical fiber, lengthwise, and a longitudinal direction ]. Furthermore, set a fixed interval, 
make it counter so that the end face of the optical fiber of one substrate and the reflective mirror of the 
substrate of another side may face mutually using the substrate which arranged the photo detector 
among them, and the aforementioned photo detector detects the position of light. The optical connection 
module characterized by making optical connection of the arbitrary optical fibers by reflecting the light 
which came out of the optical fiber of one substrate by the reflective mirror of the substrate of another 
side, and applying light to the optical fiber or reflective mirror on the substrate which counters this light. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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precisely. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the optical connection module which switches a 
lightwave signal among two or more optical fibers in the field of optical communication. 

[0002] . 
[Description of the Prior Art] Conventionally, in the space connection which switches a lightwave signal 
between 2-dimensional fiber arrays, as shown in drawing 4 , it has the composition of having installed 
some beam shifters 2 between the substrates 1 which have arranged the 2-dimensional fiber array. With 
this composition, after the light which came out of the optical fiber 3 is changed into the parallel light 
beam 5 by the micro lens 4 and passes all the beam shifters 2 by it, finally the fiber array of another side 
is reached. The light beam 5 which the course was changed by the existence of an electrical signal and 
received course change by it when a light beam 5 passed the beam shifter 2 moves next only one section 
currently divided into some in the beam shifter 2. Therefore, in order to change the course of a beam a 
lot, many beam shifters are needed. For example, when connecting the fiber of the corner of one 2- 
dimensional fiber array 1 to the fiber which is in a diagonal position on the 2-dimensional fiber array of 
another side in drawi ng 4 , eight beam shifters are needed. Thus, if many parts exist between two optical 
fibers which make space connection, loss of the light between fibers not only becomes large, but the 
problem that high degree of accuracy is needed for the mutual alignment of the 2-dimensional fiber 
array 1 and the beam shifter 2 will occur. 

[0003] a . 

[Problem(s) to be Solved by the Invention] this invention is by using two rotation reflective mirrors to 
offer the optical connection module which solves the aforementioned problem. 
[0004] The optical connection module of this invention carries out the two-dimensional array of the 
mirror which can be rotated independently to biaxial [ of an optical fiber, lengthwise, and a longitudinal 
direction ]. Furthermore, set a fixed interval, make it counter so that the end face of the optical fiber of 
one substrate and the reflective mirror of the substrate of another side may face mutually using the 
substrate which arranged the photo detector among them, and a photo detector detects the position of 
light. Optical connection of the arbitrary optical fibers is made by reflecting the light which came out of 
the optical fiber of one substrate by the reflective mirror of the substrate of another side, and applying 
light to the optical fiber or reflective mirror on the substrate which counters this light. 
[0005] 

[Example] Hereafter, with reference to a drawing, the example of this invention is explained in detail. 
Drawing 1 is the perspective diagram showing the basic composition of the array substrate which 
arranged the optical fiber and the rotation reflective mirror to two dimensions, and puncturing for an 
optical fiber and 4 arranging the micro lens on a micro-lens substrate on a micro-lens substrate, and 3 
arranging a rotation reflective mirror, as for 6, the substrate to which 7 has arranged the micro lens, the 
rotation reflective mirror which 8 can rotate to 2 shaft orientations, and 9 are the array substrates which 
arrange to two dimensions and hold a fiber 3 and the rotation reflective mirror 8. The micro lens 4 has 
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countered with the end face of an optical fiber 3, and changes outgoing radiation light into an parallel 
light beam. Since the rotation reflective mirror 8 can be independent of two shafts of lengthwise and a 
longitudinal direction and it can rotate, a mirror side can be turned in the arbitrary directions. 
[0006] Draw ing 2 is the perspective diagram showing the basic composition of an optical connection 
module, and where a fiber array is leaned, it is illustrated in order to make intelligible the connection 
state by the array substrates (not shown [ the micro-lens substrate 7 ]) A and B. Originally, the array 
substrate A is fixed so that the fiber and a rotation reflective mirror may keep a fixed distance from the 
rotation reflective mirror and fiber of the array substrate B and may counter them in parallel. 
[0007] It sets in this composition and is the i-th fiber Fa of the array substrate A. (i) j-th fiber Fb of the 
array substrate B (j) When connecting, fiber Fa (i) Rotation mirror Mb on the array substrate B in the 
position which counters (i) fiber Fa (i) from -- rotation reflective mirror Ma which has the light which 
came out in the j-th of the array substrate A 0) So that it may hit The angle is set up and it is the rotation 
reflective mirror Ma similarly, (j) Rotation reflective mirror Mb About the reflective beam from (i), it is 
Fiber Fb. (j) What is necessary is just to adjust so that it may spread. 

[0008] It is the rotation reflective mirror Ma. (j) It is Fiber Fb about a reflective beam, (j) Not but, 
rotation reflective mirror Mb (k) It guesses and is Fa about the reflective beam of this mirror further, (k) 
If it irradiates, the light which came out of the array substrate A is connectable with otler optical fibers 
on the same substrate. That is, if three reflective mirrors are used again with the arbitrary optical fibers 
on the array substrate which will counter with an outgoing radiation beam if two reflective mirrors are 
used, space connection can be performed, respectively with the arbitrary optical fibers on the same array 
substrate as an outgoing radiation beam. In addition, since there is only one optical fiber which is 
possible also for the connection using a reflective mirror, and carries out close outgoing radiation in this 
case on the same substrate and light becomes oblique incidence, on the other hand, optical propagation 
receives the limit of Mukai. 

[0009] fiber Fa (i) from - the light which came out ~ rotation reflective mirror Mb (i) The original fiber 
Fa (i) If it includes and thinks to the space connection which returns a reflective beam, by the optical 
connection module of this invention, space connection of all the optical fibers that constitute modules 
including self will be made mutually. 

[0010] To this, loss of light becomes small by adoption of the high reflective film currently widely used 
from the former that loss of the light in this space connection should take into consideration only the 
reflection factor by two sheets or three reflective mirrors almost regardless of the path and length of 
optical connection. In addition, the influence can be reduced by using a low reflective film also to the 
Fresnel-reflection loss when penetrating a micro lens. 

[001 1] moreover - the position of each fiber arranged on the relative position of the array substrates A 
and B, and an array substrate ~ high degree of accuracy ~ not needing ~ fiber Fa (i) from - the light 
beam which came out ~ rotation reflective mirror Mb (i) There should be only precision which hits 
certainly. This reason is the rotation reflective mirror Mb. (i) About the received light beam, it is the 
rotation reflective mirror Ma. (j) It is interrupted and is Fiber Fb. (j) It is because it can connect when all 
carry out angle adjustment of the rotation reflective mirror regardless of a partner's position, when 
spreading. 

[0012] However, by this method, in order to know the position of the beam on an array substrate, a light 
beam will be applied to a fiber and the position will be detected. However, when other fibers are 
connected [ no ] and another light beam can be applied to these fibers except the target fiber, there is a 
problem that position detection of a beam becomes difficult. 

[0013] On a two-dimensional-array substrate, between a fiber end face and a rotation reflective mirror, 
drawing 3 arranges a photo detector 10, is the front view of the array substrate which enabled position 
detection of a light beam, and performs modular composition like the above. A light beam can be put in 
this array substrate to a target mirror and a target fiber as follows. 

[0014] First, light beam position PI which applied the light beam 5 to the arbitrary photo detectors 10 on 
the array substrate in an opposite side, and has hit It detects. Next, fiber F0 made into the purpose from 
here Or the position of a mirror M0 (not shown) is calculated and a light beam is scanned. Fiber F0 
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which sets a beam as the direct purpose in this method in the case of this light beam scan It does not 
move. The position of a light beam is detected by one of the four photo-detectors 10' arranged first at the 
circumference, and, next, it is a fiber F0 about a light beam. When it scans, it is a fiber F0. The target 
fiber F0 since the relative position with photo-detector 10' is near A light beam can be applied correctly. 
[0015] 

[Effect of the Invention] As explained above, when the optical connection module of this invention 
interconnects the optical fiber on an array substrate, since only two rotation reflective mirrors which 
counter each fiber are used for course change and positioning of light, operation is easy and its optical 
loss is also small. Moreover, what is necessary is just to make it the same, when changing the 
combination between the already connected fibers. And since high degree of accuracy is not needed to 
the array of a fiber, or the relative position of an array substrate, the effect that processing of these parts 
and assembly become easy is expectable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Industrial Application] this invention relates to the optical connection module which switches a 
lightwave signal among two or more optical fibers in the field of optical communication. 
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PRIOR ART ^ 

[Description of the Prior Art] Conventionally, in the space connection which switches a lightwave signal 
between 2-dimensional fiber arrays, as shown in drawing 4 , it has the composition of having installed 
some beam shifters 2 between the substrates 1 which have arranged the 2-dimensional fiber array. With 
this composition, after the light which came out of the optical fiber 3 is changed into the parallel light 
beam 5 by the micro lens 4 and passes all the beam shifters 2 by it, finally the fiber array of another side 
is reached. The light beam 5 which the course was changed by the existence of an electrical signal and 
received course change by it when a light beam 5 passed the beam shifter 2 moves next only one section 
currently divided into some in the beam shifter 2. Therefore, in order to change the course of a beam a 
lot, many beam shifters are needed. For example, when connecting the fiber of the corner of one 2- 
dimensional fiber array 1 to the fiber which is in a diagonal position on the 2-dimensional fiber array of 
another side in drawing 4 , eight beam shifters are needed. Thus, if many parts exist between two optical 
fibers which make space connection, loss of the light between fibers not only becomes large, but the 
problem that high degree of accuracy is needed for the mutual alignment of the 2-dimensional fiber 
array 1 and the beam shifter 2 will occur. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, when the optical connection module of this invention 
interconnects the optical fiber on an array substrate, since only two rotation reflective mirrors which 
counter each fiber are used for course change and positioning of light, operation is easy and its optical 
loss is also small. Moreover, what is necessary is just to make it the same, when changing the 
combination between the already connected fibers. And since high degree of accuracy is not needed to 
the array of a fiber, or the relative position of an array substrate, the effect that processing of these parts 
and assembly become easy is expectable. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] this invention is by using two rotation reflective mirrors to 
offer the optical connection module which solves the aforementioned problem. 
[0004] The optical connection module of this invention carries out the two-dimensional array of the 
mirror which can be rotated independently to biaxial [ of an optical fiber, lengthwise, and a longitudinal 
direction ]. Furthermore, set a fixed interval, make it counter so that the end face of the optical fiber of 
one substrate and the reflective mirror of the substrate of another side may face mutually using the 
substrate which arranged the photo detector among them, and a photo detector detects the position of 
light. Optical connection of the arbitrary optical fibers is made by reflecting the light which came out of 
the optical fiber of one substrate by the reflective mirror of the substrate of another side, and applying 
light to the optical fiber or reflective mirror on the substrate which counters this light. 
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EXAMPLE 



[Example] Hereafter, with reference to a drawing, the example of this invention is explained in detail. 
Drawi ng 1 is the perspective diagram showing the basic composition of the array substrate which 
arranged the optical fiber and the rotation reflective, mirror to two dimensions, and puncturing for an 
optical fiber and 4 arranging the micro lens on a micro-lens substrate on a micro-lens substrate, and 3 
arranging a rotation reflective mirror, as for 6, the substrate to which 7 has arranged the micro iens, the 
rotation reflective mirror which 8 can rotate to 2 shaft orientations, and 9 are the array substrates which 
arrange to two dimensions and hold a fiber 3 and the rotation reflective mirror 8. The micro lens 4 has 
countered with the end face of an optical fiber 3, and changes outgoing radiation light into an parallel 
light beam. Since the rotation reflective mirror 8 can be independent of two shafts of lengthwise and a 
longitudinal direction and it can rotate, a mirror side can be turned in the arbitrary directions. 
[0006] Drawin g 2 is the perspective diagram showing the basic composition of an optical connection 
module, and where a fiber array is leaned, it is illustrated in order to make intelligible the connection 
state by the array substrates (not shown [ the micro-lens substrate 7 ]) A and B. Originally, the array 
substrate A is fixed so that the fiber and a rotation reflective mirror may keep a fixed distance from the 
rotation reflective mirror and fiber of the array substrate B and may counter them in parallel. 
[0007] It sets in this composition and is the i-th fiber Fa of the array substrate A. (i) j-th fiber Fb of the 
array substrate B (j) When connecting, fiber Fa (i) Rotation mirror Mb on the array substrate B in the 
position which counters (i) fiber Fa (i) from ~ rotation reflective mirror Ma which has the light which 
came out in the j-th of the array substrate A Q) So that it may hit The angle is set up and it is the rotation 
reflective mirror Ma similarly, (j) Rotation reflective mirror Mb About the reflective beam from (l), it is 
Fiber Fb. (j) What is necessary is just to adjust so that it may spread. 

[0008] It is the rotation reflective mirror Ma. (j) It is Fiber Fb about a reflective beam, (j) Not but, 
rotation reflective mirror Mb (k) It guesses and is Fa about the reflective beam of this mirror further, (k) 
If it irradiates, the light which came out of the array substrate A is connectable with other optical fibers 
on the same substrate. That is, if three reflective mirrors are used again with the arbitrary optical fibers 
on the array substrate which will counter with an outgoing radiation beam if two reflective mirrors are 
used, space connection can be performed, respectively with the arbitrary optical fibers on the same array 
substrate as an outgoing radiation beam. In addition, since there is only one optical fiber which is 
possible also for the connection using a reflective mirror, and carries out close outgoing radiation in this 
case on the same substrate and light becomes oblique incidence, on the other hand, optical propagation 
receives the limit of Mukai. 

[0009] fiber Fa (i) from - the light which came out - rotation reflective mirror Mb (i) The original fiber 
Fa (i) If it includes and thinks to the space connection which returns a reflective beam, by the optical 
connection module of this invention, space connection of all the optical fibers that constitute modules 
including self will be made mutually. 

[0010] To this, loss of light becomes small by adoption of the high reflective film currently widely used 
from the former that loss of the light in this space connection should take into consideration only the 
reflection factor by two sheets or three reflective mirrors almost regardless of the path and length of 
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optical connection. In addition, the influence can be reduced by using a low reflective film also to the 
Fresnel-reflection loss when penetrating a micro lens. 

[001 1] moreover -- the position of each fiber arranged on the relative position of the array substrates A 
and B, and an array substrate -- high degree of accuracy - not needing - fiber Fa (i) from -- the light 
beam which came out - rotation reflective mirror Mb (i) There should be only precision which hits 
certainly. This reason is the rotation reflective mirror Mb. (i) About the received light beam, it is the 
rotation reflective mirror Ma. Q) It is interrupted and is Fiber Fb. (j) It is because it can connect when all 
carry out angle adjustment of the rotation reflective mirror regardless of a partner's position, when 
spreading. 

[0012] However, by this method, in order to know the position of the beam on an array substrate, a light 
beam will be applied to a fiber and the position will be detected. However, when other fibers are 
connected [ no ] and another light beam can be applied to these fibers except the target fiber, there is a 
problem that position detection of a beam becomes difficult. 

[0013] On a two-dimensional-array substrate, between a fiber end face and a rotation reflective mirror, 
drawing 3 arranges a photo detector 10, is the front view of the array substrate which enabled position 
detection of a light beam, and performs modular composition like the above. A light beam can be put in 
this array substrate to a target mirror and a target fiber as follows. 

[0014] First, light beam position PI which applied the light beam 5 to the arbitrary photo detectors 10 on 
the array substrate in an opposite side, and has hit It detects. Next, fiber F0 made into the purpose from 
here Or the position of a mirror M0 (not shown) is calculated and a light beam is scanned. Fiber F0 
which sets a beam as the direct purpose in this method in the case of this light beam scan It does not 
move. The position of a light beam is detected by one of the four photo-detectors 10' arranged first at the 
circumference, and, next, it is a fiber F0 about a light beam. When it scans, it is a fiber F0. The target 
fiber F0 since the relative position with photo-detector 10' is near A light beam can be applied correctly. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. * ** * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw i ng 1] It is the perspective diagram showing the basic composition of the array substrate which 
arranged the optical fiber and the rotation reflective mirror to two dimensions. 
[Drawin g 2] It is drawing showing the space connection state of the light using two array substrates. 
[Drawing 3 ] It is the front view of the array substrate which has arranged the photo detector between a 
fiber end face and a rotation reflective mirror by the two-dimensional-array substrate, and enabled 
position detection of a light beam. 

[Drawing 4] It is the perspective diagram showing the composition of the 2-dimensional optical 
connection module using the beam shifter. 
[Description of Notations] 

1 2-dimensional Fiber Array Substrate 

2 Beam Shifter 

3 Optical Fiber 

4 Micro Lens 

5 Light Beam 

6 Puncturing 

7 Micro-Lens Substrate 

8 Rotation Reflective Mirror 

9 Array Substrate 

10 10' Photo detector 
A, B Array substrate 

F0 and Fa (i) Fa (k) Fb (i) Fiber 
PI Light beam position 

Mb (i) Ma (j) Mb (k) Rotation reflective mirror 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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